The alternative conformations of amyloidogenic proteins and their multi-step assembly pathways.
The conformational change hypothesis postulates that tertiary structural changes under partially denaturing conditions convert one of 17 normally soluble and functional human proteins into an alternative conformation that subsequently undergoes self-assembly into an amyloid fibril, the putative causative agent in amyloid disease. This hypothesis is consistent with Anfinsen's view that the tertiary structure of a protein is determined both by its sequence and the aqueous environment; the latter does not always favor the normally folded state. Unlike sickle cell hemoglobin assembly, where owing to a surface mutation, hemoglobin polymerizes in its normally folded conformation, amyloid proteins self-assemble as a result of the formation of an alternative tertiary structure-a conformational intermediate formed under partially denaturing conditions. The pathway by which an amyloidogenic protein assembles into amyloid fibrils appears to involve quaternary structural intermediates that assemble into increasingly complex quaternary structures, including amyloid protofilaments, which ultimately assemble into amyloid fibrils. Several recent studies have discussed the multi-step assembly pathway(s) characterizing amyloid fibril formation.